SUMMARY Paired gonococcal isolates from 38 patients with recurrent episodes of gonorrhoea at varying intervals were examined for similarity by means of gonococcal auxotyping and susceptibility to antibiotics. A different gonococcal strain was the cause of the second infection in 53Gb of the patients. Longer intervals between infections were significantly associated with greater numbers of dissimilar strains as a cause of the second infection. The same strain was usually found in infections occurring within 60 days of each other whereas different strains were more likely to cause infections occurring more than 60 days apart. The isolates causing the second infection were significantly more susceptible to penicillin.
Introduction
Patients with repeated gonococcal infections are responsible for a large number of the reported cases of gonorrhoea in venereal disease clinic patients.' 2 The frequency of reinfection in these groups of patients has resulted in the belief that immunity to gonococcal infections may be minimal. Although both serological and humoral immune responses to Neisseria gonorrhoeae have been found in patients with genital infections, [3] [4] [5] [6] there is doubt that these responses are adequate to protect patients from a second infection.3 4 Studies of patients with repeated episodes of gonorrhoea have not examined the importance of time as a variable in the similarity of the gonococcal strain isolated from the initial and subsequent infection.
In the present study, we examined gonococci isolated from patients with repeated episodes of gonorrhoea which occurred at varying intervals. We wished to identify the frequency with which the strain of the first and second gonococcal isolate differed. Since no definitive serotyping or There was no statistically significant difference between the sexes in the number of different strains found with the second infection. Different strains were found in 57% (8/14) of the men and 50% (12/24) of the women with their second infection. Different gonococcal strains were found in 46% (6/13) of the prostitutes and 540o (6/11) of the other women, and this difference was also not statistically significant. The relationship of the interval between the two infections and the similarity of the strains is shown in the Table. Longer intervals were significantly associated with greater numbers of dissimilar strains as a cause of the second infection. Interval between infections and similarity of gonococcal strains in recurrent gonorrhoea were present in the paired isolates of 17 patients. There were differences in susceptibility to penicillin in 15 pairs, to ampicillin in 14 pairs, to tetracycline in 11 pairs, and to spectinomycin in seven pairs from these 17 patients. In these pairs in which there was a difference in susceptibility, the second isolate was more susceptible to penicillin in 80% (12/15) (P<0*05), to ampicillin in 71% (10/14) , to tetracycline in 73 % (8/11), and to spectinomycin in 717o (5/7). Except for penicillin, these differences in susceptibility were not statistically significant. Only a few studies have examined the characteristics of gonococci isolated from patients with repeated infections, and the influence of time on the similarity of the repeat isolates has not been emphasised. We have re-analysed data from four studies in which the interval between infections was mentioned. Tramont et al'8 examined isolates from five women and one man with 10 episodes of repeated gonococcal infections. The strains were characterised by an in-vitro bactericidal assay using a set of 20 typing antisera to Neisseria meningitidis. Repeated infections occurring within a 60-day period were predominantly with the same strain (4/5) whereas repeated infections occurring more than 60 days apart were predominantly with different strains (4/5). Silver and Darling'9 examined gonococcal isolates from 20 episodes of recurrent infection after periods ranging from 4 to 119 days. The gonococci were characterised only by their susceptibility to penicillin G. In 15, the susceptibility of the second isolate was identical to that of the first; and, in In the present study, longer intervals between infections were associated with a dissimilarity of the gonococcal strains causing the repeat infections. In infections occurring within a 60-day period, most of the paired isolates were the same. This difference was most striking during the first 30 days. We believe that few if any of these isolates represented treatment failures because all patients were treated with adequate antibiotic regimens,23 24 and all the patients who had cultures performed after treatment had one or more negative results. Infection with the same strain during the first 60-day period was probably the result of resumption of sexual contact with an untreated partner. Prostitutes were not infected more frequently with a different strain than other women. Although prostitutes undoubtedly had more sexual partners than the other women, infection could also have been acquired from an untreated regular client or friend. Other explanations for this result may be that either there were only a limited number of different gonococcal strains in the community within the study period or the methods used to study the gonococci were not sensitive enough to detect other differences between the isolates.
Thus, recurrent gonococcal infections occurring within a 60-day period are more commonly caused by the same gonococcal strain. After this interval, recurrent infections are more common with a different strain.
